Dopamine D2 receptor signaling dynamics of dopamine D2-neurotensin 1 receptor heteromers.
Biochemical, histochemical and coimmunoprecipitation experiments have indicated the existence of antagonistic dopamine D2 (D2R) and neurotensin 1 (NTS1R) receptor-receptor interactions in the dorsal and ventral striatum indicating a potential role of these receptor-receptor interactions in Parkinson's disease and schizophrenia. By means of Bioluminiscence Resonance energy transfer (BRET(2)) evidence has for the first time been obtained in the current study for the existence of both D2LR/NTS1R and D2SR/NTS1R heteromers in living HEK293T cells. Through confocal laser microscopy the NTS1R(GFP2) and D2R(YFP) were also shown to be colocated in the plasma membrane of these cells. A bioinformatic analysis suggests the existence of a basic set of three homology protriplets (TVM, DLL and/or LRA) in the two participating receptors which may contribute to the formation of the D2R/NTS1R heteromers by participating in guide-clasp interactions in the receptor interface. The CREB reporter gene assay indicated that the neurotensin receptor agonist JMV 449 markedly reduced the potency of the D2R like agonist quinpirole to inhibit the forskolin induced increase of the CREB signal. In contrast, the neurotensin agonist was found to markedly increase the quinpirole potency to activate the MAPK pathway as also studied with luciferase reporter gene assay measuring the degree of SRE activity as well as with ERK1/2 phosphorylation assays. These dynamic changes in D2R signaling produced by the neurotensin receptor agonist may involve antagonistic allosteric receptor-receptor interactions in the D2LR-NTS1R heteromers at the plasma membrane level (CREB pathway) and synergistic interactions in PKC activation at the cytoplasmatic level (MAPK pathway).